Signal transduction pathways involved in T cell receptor-induced regulation of CD2 avidity for CD58.
Through physiologic interactions with its ligands CD58 (lymphocyte function-associated Ag-3, LFA-3) and CD59, the T cell glycoprotein CD2 plays a role in T cell signaling and promotes lymphocyte adhesion. We have recently demonstrated that the interaction of CD2 with CD58 is dynamic: TCR stimulation or treatment with the phorbol ester PMA rapidly up-regulates CD2 ligand avidity, and this regulation requires the carboxyl-terminal asparagine residue of the CD2 cytoplasmic domain. Here we have analyzed the regulation of CD2 avidity for CD58, as assessed by the binding of CD2+ cells to purified CD58 and by the formation of rosettes between CD2+ cells and SRBC. In murine T cell hybridomas transfected with human CD2, we show that, unlike CD2-mediated IL-2 production, cell surface expression of the TCR-CD3 structure is not required for up-regulation of CD2 ligand avidity. TCR-initiated up-regulation of CD2 avidity requires the activity of both protein tyrosine kinases and protein kinase C. Agents which elevate intracellular levels of cAMP also up-regulate CD2 ligand avidity and act either distal to or independently of protein kinase C and protein tyrosine kinases. Cell lines expressing single amino acid substitutions of the carboxyl-terminal asparagine of CD2 are incapable of avidity regulation by TCR signaling, PMA treatment, or elevation of intracellular cAMP levels, demonstrating that each of these stimuli utilizes a common structural element for regulating CD2 avidity. The response to both cAMP and phorbol ester treatment distinguishes the regulation of CD2 avidity from that of a second major adhesion pathway, LFA-1 (CD11a/CD18)/ICAM-1 (CD54) and from that of the TCR coreceptor CD8. These observations identify the signaling events involved in the regulation of CD2 avidity and help to define the signal transduction processes that participate in "inside-out" signaling.